Additional experimental details 3D Printing. The immunoarray was 3D printed on a Form 1+ SLA printer from Formlabs (Somerville, MA). Initially a computer aided design (CAD) with required features were generated using 123D design software (Autodesk), Fig. 2 and later converted to 3D printer compatible file using splicing software preform. The preform file with 3D design was subjected to selected optimized orientation and generated supports to produce final print file. The print orientation was adjusted onto the build platform so that the reagent chambers in the array are longitudinal while printing, this allowed the channels to flush the resin automatically through the vent holes. The layer height was selected to be 50 µm that gave us faster prints without sacrificing the print quality and resolution. The printed arrays were then removed from the build platform, supports were removed, submerged into isopropanol and subjected to sonication for 15 min to remove any uncured resin present on the outside or inside of the array. The dried arrays were then spray coated with clear acrylic spray (Krylon™) and allowed to air dry for an hour to adjust the transparency to clear for ECL detection.
The reagents/sample were added through a 0.8 mm hole present at the top of the reagent chamber. We call them injection ports and we also assembled few more ports called vent holes between each turns to facilitate reproducible filling of the chambers, Fig. 2A & B. The holes on the both ends of the chambers in the turns helps to fill the chambers evenly without choosing a direction. As we are dealing with tiny volume in a confined space, the added reagents will replace the air in the chamber. These vent holes near the ends of each chamber pushes the air out of the chambers as the liquids enter the chamber resulting in precise addition of reagents. This is rather an important part of our design and we optimized the position of these vent holes for precision of reagent/sample loading. This also ensured better control over automated reagent delivery to detection chamber. We used calibrated micropipettes to add the reagents/samples into their respective chambers prior to immunoassay. The detection chamber was equipped with holes and grooves to hold 0.4 mm platinum counter electrode wire and 0.6 mm Ag/AgCl reference electrode wire that run parallel within the detection chamber to complete a 3 electrode setup with pyrolytic graphite sheets as working electrodes.
Besides PGS electrodes being flexible, ultrathin and highly conductive that aids in overall miniaturization, they are also highly stable towards harsh organic solvents like dimethylformamide (DMF). Most of the commercial screen printed electrodes are unstable in organic solvents to show a comparison we performed an electrochemical study that highlights the stability of PGS electrodes used in this study, Fig. S2 , SI. We incubated PGS electrodes along with two other commercially available screen electrodes in 100% DMF for 10 min at room temperature and further observed change in electrochemically active surface area. Besides the selection of DMF is apt for this study as the SWCNTs that are used to build SWCNT forest on PGS are dispersed in DMF. The results suggested minimal electrochemical surface area change from 7.88 x 10 -3 (before treatment) to 8.12 x 10 -3 for PGS electrodes with standard deviation ≤ 10% whereas for Kanichi ® screen printed carbon electrodes the electrochemical surface area changed from 7.13 x 10 -4 to 3.51 x 10 -4 with standard deviation > 25% and for pine research ® screen printed electrodes there is significant change from 2.11 x 10 -3 to 1.83 x 10 -1 due to loss of insulation layer under influence of DMF Table S1 , Fig. S3 , SI. 
Effect of DMF on the screen-printed carbon electrodes and PGS sheets
The effect of dimethylformamide (DMF, used to assemble SWCNT forests on detection chips) on the performance of commercially available screen-printed electrodes and PGS sheets was evaluated. The surface area of each electrode was estimated before and after exposing the electrode surface to 500 µL of DMF for 10 minutes. Kanichi® electrodes and Pine Research® electrodes were used as samples of screen-printed electrodes and compared to electrodes made with Panasonic® PGS. Electrochemical active surface area of each electrode was estimated, Table S1 indicate the surface area of each electrode before and after treatment with DMF. Research electrodes®, DMF could be visually seen to dissolve the insulator layer (Fig. 2) exposing electrodes and electrodes connections thus increasing surface area and standard deviations. In case of PGS sheets, we did not find any visual deformation or statistically significant changes in surface area before and after DMF exposure. .
